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PGD applications
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PGD applications

MS: afterglow and separation
Ar+ Agt

0.20+

W.W. Harrison, W. Hang, X. Yan, K. Ingeneri, C. Schilling,
J. Anal. At. Spectrom., 1997, 12, 893



PGD applications

Radiation prepeak and afterpeak
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PGD applications
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Shapes of craters in Cu samples sputtered with pulsed dc discharge at three different
duty cycles (0.05, 0.2 and 0.4) and various pulse lengths (10—1000 pus) (800 V, 7 hPa).
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PGD applications: commercial applications
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PGD applications: commercial applications




PGD applications: commercial applications
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Electrical current prepeak

Modified fast flow Grimm type source. Ar flow = 75 sccm, p = 2.5 hPa.
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Electrical current prepeak

Current (A)
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8-mm Grimm type source, U=1000 V, p=6.7 hPa.
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Electrical current prepeak: modelling results
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Plasma emission prepeak

Experimental setup
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Plasma emission prepeak

Emission intensity (u.i.)
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Plasma emission prepeak

Emission intensity (u.i.)
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Plasma emission prepeak

2 prepeaks, the 1t one Is strong
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Plasma emission prepeak

Moderate prepeak
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Plasma emission prepeak

Strong prepeak

2 prepeaks

Moderate prepeak

Line

Ar1415.9
Ar1420.1
Ar1603.2
Ar1696.5
Cul249.2

Cul2824
Cul29%.1
Cul 324.7
Cul327.4
Cu | 368.7
Cul465.1
Cu 1 510.6

Cu 1570.0
Cul578.2
Ar 11 294.3
Ar 113294
Ar11378.1
Ar 11 427.8
Ar 1l 434.8
Ar 11 461.0
Ar 11 611.5
Cu Il 224.7

Lower level Upper level
energy (eV) energy (eV)

11.55 14.53
11.55 14.50
13.08 15.13
11.55 et
0 4.97
1.39 5.78
139 5.57
0 3.82
0 3.79
3.82 7.18
5.07 7.74
1.39 3.82
1.64 3.82
1.64 3.79
17.14 21.35
19.87 23.63
19.49 22.77
18.45 21.35
16.64 19.49
18.45 21.14
19.12 21.14
2.72 8.23

Lower state

3p° (?P,) 4s ?[3/2]°,
3p° (?P4,) 4s ?[3/2]°,
3ps (°P3p) 4p ?[5/2];
3p° (?P,) 4s 2[3/2]°,
3d1° (1S) 4s?S,,

3d° 4s? 2D,

3d° 4s? 2D,

3d1° (1S) 4s 2S,,

3d° (1S) 4s 2S,,

3d'0 (1S) 4p 2P%,,

3d° (°D) 4s4p (3P°) *F,,
3d° 4s? 2D,

3d° 452 2D,,,

3d° 452 2D,,,

3s? 3p* (°P) 4s %Py,
3s? 3p* (3P) 4p 2P%),
3s? 3p* (°P) 4p D%,
3s? 3p* (D) 4s %Dy,
3s? 3p* (3P) 4s *Pg),
3s? 3p* (D) 4s %Dy,
3s? 3p* (D) 3d 2Gy),
3d° (?D) 4s 3D,

Upper state

3p° (?P%),) 5p 2[3/2],
3p° (?P%y,) 5p 2[5/2],
3p° (?P%),) 5d 2[7/2]°,
3p° (?P%y,) 4p 2[1/2],
3d° (°D) 4s4p (°P°) 4P,

3d° (D) 4s4p (°P°) 2DO%,
3d° (D) 4s4p (°P°) 2F%,
3d™° (1S) 4p 2PY%,

3d™° (1S) 4p 2P0y,

3d'° (1S) éd °Ds,

3d° 4s (®D) 5s “D-,
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3s? 3p* (3P) 4d “D,
3s? 3p* (*D) 4p *PY%,,
3s? 3p* (°P) 4p D%,
3s% 3p* (*D) 4p *F%,
3s? 3p* (*D) 4p *F%,

3d° (?D) 4p 3PY,
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Outlook

Summary

« PGD can enhance detected aralytigal signal and
reduce thermal stress of the sample

 Electrical current prepeak Is gengiatad™oy Ar heating
and expansion otthe‘leadingedge©of the discharge

o Plasma emission pigpeakexists at all detected lines
at high voltagé€, Pruotile of the prepeak depends on
the tranditipin
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